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PURPOSE:To enable the proper detection of a half-wave discharge condition at the end of the lifetime of 
an electric discharge lamp and the no-load condition thereof with a simple constitution by converting a 
current flow through impedance into a voltage signal and detecting the current flow at a voltage signal 
level. 

CONSTITUTIONS capacitor C2 of impedance for filament preheating current supply is provided 
between the non-power supply side terminals of the filaments f1 and f2 of an electric discharge lamp 
DL1 to light on alternate current. As a result, an electric current flow Ic2 through impedance gives more 
or less unbalanced peak values in positive and negative zones in a half-wave discharge condition at the 
end of the lifetime of the electric discharge lamp DL1 , and both peak values becomes considerably high. 
When this current flow Ic2 is converted into a voltage signal Vc3 t the level of the voltage signal Vc3 is 
different between a double-wave discharge condition and a half-wave discharge condition. Also, when 
the electric discharge lamp DL1 turns into a no-load condition, the level of the voltage signal Vc3 
becomes nearly zero. According to the aforesaid construction, it is possible to detect a half-wave 
condition and a no-load condition at the end of the electric discharge lamp DL1 , regardless of the 
application of a simple circuit constitution. 
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oi--y M0 S&.ktfXD-y HUT^^aX— ^ 1 0 6 



[0 0 6 0] ^(r. 04$r#aau^e.. S3F*g<©A^ 

c^^t. sr. u— tfu — ^i o i ^m^-r**** 

T©i£litDp£&D&* (Xf7 7"S7) . ISl^T. * 
lt>-t)-10 2 T^tB^TS a*j^V s Sr^TA)^*! 

[0 0 6 1] ^SC. 0 5 £#BgL&75*<=>. 03ft©$fcfr 
^-^MSXv^y^S 3©ft#:B<Ji(ifp{Ct3t,iTSi^-r 
■5. 15l:*W. ST. EfBDp©»*^TV»S«rft: 
©5%, S*C'*t>W«©«i&»'&©*a*?U 

(Xr'^S 11). 

[0 0 6 2] *§g(^T, Xf77S 1 lt*ftfcg»t5fe 
ys 1 2) . Sfcrr* □ 7. r- 5feff*^U 

— ifu-yi o ioa»*6*i.nfc«tt*^3.' 

[0 0 6 3] Sfc. e#£5fcrT*<fc©jfclB]SRtL£. fc 

tit«is«»UTffl»a«vr*awra ttfy^ 
si 3) . ^*3. «*fa«Evr **av 

y ■< jisfmmtzziimmznmz. 

[0 0 64] tt lr»T. _ MiSV r 43«fctfei*rggV s 

4) . 5feff*«Vp$rl[Hl^»bT5fefT*fin^As 

.. [0 0 6 5] £©£#. ' &i£ffXx»y:/S 1 4£<i:tfS 
1 5 fC*3^T. *§**mKV r 33 itfem^V s 
S U^fcr&fc 0 »" 5tfT»M V p £ 1 (US^rf -5©<*-T- 
r «&< . «#i£«V r (0^*iaS©*^t^{C. &W] 
. i ^ffiS. 1 'A74 )V*®M&tzlt.2X.7 j K2WM13. 

[0 0 6 6] ^JC. 06$:#^L^6.-- a3rtCD^lP 

- ¥tm&i3&ftT*&2>. meiz^x. sr. n>ho- 

;U^L~-y h 10 3«, fee>^U»6ROM{3^UTi3^i 
fcDEC ELt- K W^fflWiSMM^ 
£. {SMMSAs tLTA^IS^TS Uf77"S2 
1) . 

[0 0 6 7] i&^T. fiaS^SA s 6fflV»T/fe»ttlB* 
«5£U FdgrSFdgr_dece ULTEUt 
^5 Uf77"S 2 2). 

[0 0 6 8] Sfe. fe^^Da^ROMfC^LT^V^c 
. BRAKES- H (SflSft^E— K) 

iMA s tbTAAS^L Uf-^S 2 3) c <KiS 

• j^«As*fflt»Tfe:^«J8S*J^L. FdgrSFdg 

• r_b r ake<tUTfeirf-5 (X77^S 2 4) . 13. 



[0 0 6 9] MM*- K^TRACK^E-KJCffl 

JSHfcL Uf7^S2 5) , DECEL^-KWSfflt 
RttffiFd g r_d e c e I ©tt«*«fi:Rtttt^5^t 
fliTT* Ut7^S2 6) • £CT\ TRACKS- 
K<h«, a*fcjfefr*to*lBiaiL^«»aavra: 
iftCg^T, 56fTWlilffiUTff<*l6jTXDy h;U 
7£f o.x-* 1 0 6 ZMW-Ttt- KTft£„ 

[0 0 7 0] *>U Xf7?S 2 2fC&^T, Fdgr 
_d e c e 1 C0«lB3&«56*"C**i:EltSnT^fttf* 
*xy7S2 6£fc^T, Fdgr_decel« 

tttt-caa:^ no) ttwestu %(d£r 

ttttflJ3eXr-yyS2 8JZJtO. 
[0 0 7 1 ] Fd g r_d e c e 1 <7>#ffi#feR 

«:»ttS8T*s crat>^, yes) ^w^nsco 

X\ IMWt-HftDECELt-HtLfca Uf7^ 
S27) , «Kk«£*xy:/S2 8K:«tf. 
[0 0 7 2] ^ut, DECEL^E-Kttt. 7Pyh 

/w KDaz^ h i o s\wmt<ti&^ 9 . 

[0 0 7 3] Xf7/S 2 8fC£^T, BRAK 

Et-HflSfflfe(M«8F(ig r_b rake©««* 

£^T, F d g r_b rake <0«Mfcftqc±"C*<&tE 
tS^nx^n^ Xy-y7S2 8fc*HT. Fdg r_ 
• brake^i««"C»5 CTafe*. NO) t*J^ 
S*L *OflgXfy^S 3 OKHO. 
[0 0 74] Fdgr_brakeWM 

Fdg r_b r a k e*«fefc««T** . Y 

es) tmfeznzoT; we-kstbrake^- 

-.KtUfc» (Xf7^S2 9) / «£Xxy:/S 3 OK 
[0 0 7 5] ZZX. BRAKE^-Ftll /WHO 

a-^ h 1 0 5SSWJLT/W Kna-y hi 0 5fii: 

[0 0 7 6] ggeJ-. Xf7^S3 0C^^ 3fcfT* 
□Xh^^SSL, fcU ftfT*nxhTa^ (T 
NO) <k«S$nn«/H6(0yny7A«ia 

YES) tws^tmtf, SWE-KSLOST* 

[0 0 7 7] C^T. LOST*- Kit*, DECEL 



[0 0 7 8] LOST^E-KK&tt-S/W Kna"*; h 
1 0 5£cfctfxrjy K^7$^jlX-*1 0 6©«!l»3Er 
tttta^#ASn. ttAttXD7h^7JfaX-^ 
1 0 6®*4SM»l/r, ftfr*nXhUfcWra©*S* 

[0 0 7 9] H7S:#HHb&d«6, 06rttf)fe& 

ttlWJS^xyyS 2 2£<£tf S 2 4<D^#M«rfp ICO 
^TK9ff*. H7KI*^T, SflSSgA s £5fe 

fT*JjnagAp<h(7)M (Ap-As) 30<O^9^«9j£ 
L (Xf7^S4 1) , feU Ap-As = 0 (T&fr 
YES) t«fi*nn«, «ft) <Z>f6]#a 

£LT TOj *A*We-r5 Uf77S4 2) . 

[0 0 8 0] m*T* B*g<Z)ig£b<hUT (6. 5) SC 
<0«JMS**A*»eU Uf7^S4 3) , fiSOSJ 
frcilT (6. 6) SC©SWtS*tA*KeL Uf 
7^S4 4) , Xf y7S4 9tciifr. 

[0 0 8 1] Xf7^S4 ll-^^T. Ap-A 

s^o no) t«santi«, »«5i»(DiPi 

fa^LT (6. 1) SC©fldWe*eA*«3tL (Xr 
7^S45) , tSLtomvtiibtLX (6. 2)**(B«J)t 
ll**A*tteL (Xf7yS46)., tt4MfU0«JH-c 
fcLT (6. 3) S©aieMAM^L (Xf7/ 
VS47) tt**©«»JiCDtl/T (6. 4) 5tt)«J* 
!S**A*K5eL (Xf77S4 8) , Xt7^S4 9 
KMr. ■ • . y ; 

[0 0 8 2] Xf*/^S4 9i:^m &«#&gX 
f7^S4 l^S4 8K<koT»Sftfc«Ra, b. c 
*J:tfD«M»«f|Jtr*. ,*Xfta. b, 

"-'c*J:tfD©iEft«WI«fcU MSa, b. 

: tt»fctfiDSnfc»*-(No. ) *asfitt» (Fa p r 
I ch) £l/TKtt-r*fc0£T*'. -.-J: r 
'[0 0 8 3] ggElC, 02coeia^l6UXh±{C, ft 6 

»Sfcttft*tt!8*S1-) ^Fdg r chLTfgltL U 
f7^S5 0) . U^->T^o ^. , f. 
[0 0 8 4] #i\z. H8S#BgLS:*«5, ®3rt(Dg^ 

^>o 08iC4o^T, ^T, 3>hD-*az-y h 1 0 3 
tt. <B£Sg#^ i £0 JClOSBfbb (Xf7ys 5 
1) • g^MSSAt r g ttOIZfflWflSbfca Uf 
7^5 5 2) , i = 1 0T*^^S^*«^r-5 Uf 
7^S53) o 
: [0 0 8 5] feU i * 1 0 (?tit>*>. NO) 



[0086] m*x. »«snfc««agAssi^T 

fiRttttFdgrSflJfiU ^MFdgr (i) (10 

w©i*j«-ctt, Fdgr (o) ) tUTtete-rs (X^ 
•^ys 5 5) . x^yys 5 5<OfeRtt»W«Saat=* 

[0 0 8 7] tK«lFdgr (i) («0^(X*5 

UTte. i=0) *«feBft*»5*»*«fiL Uf'^S5 

6) , t>u (-r&*rfe.. no) i«ssn 

titf . ■KMMSS^ i *• i + 1 iz-r>* y * > h LT 

(Xt^:/S5 9) . Xfy^S 5 3KBS3. 
[0 0 8 8] — Xr^ys 5 6 KiS^T, fegfctfc^ 
Fdgr (i) jMUrcfeS W**)*. YES) ££J 

jtsnna:. mmmmm.A t r g t)WE«Httf-^i' 

T_AS (i) nmSLtfr&fr&nTtTZ (Xf7^S 
5 7). 

[0089] & U Atrgt <T_A S ( i ) (T& 

t>*>. no) tw^;* tints. iS^lzm^WXT-yys 

5 9fCit^. AtrgtST_AS (i) ("T^n*.. 

yes) t«jesnn«. imiKAtrgt^i/ 

T, fiitauty— ^;UT_AS '<i).©«S*ttL-&« 
(Xf7^S5 8) , Xr'V^S 5 9 Kitty. 
[0 0 9 0] _btHX^-y^S 5 3~S 5 9©— »©«LS 
£*SDiIL. Xr-y^S 5 3CiV»T. i = 10 
n*>. YES) t^$nn«. H8©:/Dif9Aam 

[0 0 9 1] &43. 5 3{C43l^ 

T. X^r-y^S 5 3~Xr7yS 5 9 STWffiSSScSr 
1 OlsItUfc^. dCOMJUUgScte. fi«ssr-y;n 
_AS (i) 7?ffllcL.^:{S^M^AsOTflS:{cJ:oT^ 
jTr-SfcOTIrifct). i = 1 0 iOfe^-^fflfCaS^LTfc 

[0 0 9 2] ^IC. il 0£#a8L&;^6. 0 3[*JCC>aj 

^Sttsx^^ysero^sgiftmc^^Tia^-r^. 0 

lOlC^T. ST. SWiJiHE-K^BRAKE (MW}) 
*— FT&nfi. n> ho- ;iOL-y h 1 0 314. A-f 
h 1 0 5{C»-r-5tii*fiftJSS:fT-5fc«)tC. g 
^MiSA t r g t<DMKJ&DTTliflft^CB££6£ 
L. A-f h'orL--/ HO 5^SIP-r-5 (Xf7^S 6 

1) . 

[0 0 9 3] &43. /W Kon-y M0 5«. g^J* 
ISA t r g tKJ;«3f6OT£n& — B.. g 

ISSgA t r g t Sigyi'Hpffl:«*l/fc5A 
T?. A< Kp-l--/ h 1 0 5<&$fJP-r-5ck^lCLTt>«fc 

[0 0 9 4] TRACK (iit¥) *— KTSOfS 

nfct^tCtt. □>hD-JHZ7 hl0 3ll XD-y 
MUZ^^X-^ 1 0 6(Z^-TSttJ*5!ia*fT-5fc«e) 



K, TRACKt-WWISI C-d-etSfJgf 3) 

I-^10 6^Sfflt5 (Xf7yS6 2) . D 
ECEL (M9D *— FWHcfcirvrtt. n>ha-;U3. 
Z7H0 3I1 XD7hil'7i?faX-^10 6l:<}; 

[0 0 9 5] SSKI. ±I2BRAKE (Wifr) *— h'ir 
7^ofc«^(Ctt. n> hD-;UJ.--y M0 3H 
§§1 0 4tcttT3ffi2iM3£fT?/ta&lr. 8$6Jg<frCA 
t£rtLTVM 1 0 4 SrSg^KtfrL (X^-y^S 6 

3) . y^->-rs. 

[0 0 9 6] &43, *$8§ 1 0 4 <7)ftJP;£i£{iS*#;t 
6tl. BRAKE ($0Sft) *— W©*K:tMR» 1 0 4 
&BWrrSOT?»itt<. fctAtf, DEC EL (MS) 
^-HNp^^^BRAKE (Hid) *- KBSGDPa^r tcS 
V»T»«»1 0 4S«WrL-Tfc«fcH. 

[0 0 9 7] gsfc, DECEL^-^i^BRAKE 
*— KW-^n^ntCiSt^T. fiil0 4(C*>t7i 

38BE{ca^(r»T«:R«ttSr*iJ5eix, jaRtWjEStlfct 
* '* 1 0 4 '*«*K»*UT t> iVv" 

[0 0 9 8] HSgcDfl^2. &*5. JbfE*SS»J§^ 1 1? 
WU tti&Kffi (F a p r c h) Ofljate^rv^S 4 
9»C*VV£. &&#a. b. ciJi^DCO^^Sr, 
&^&a. b. c&£ZfiD<DjEM.iZ£X)mftlsfztf. fH 
- ^fiti K> fe**t>*S*»C J: 9£Ht*<JSLTfc<fc^. 

[0099] gggoxftg 3 . sfc. ±.wmm<nmm 1 x- 

Lit**. B 1 rttf>SF?8§§ 10 4 Cft^TfW (0^-e- 
T) SMW. B 1 0 6 3 CftATf J»S 

" .* -B*»IXTyytJHTl/; BRAKE:(*IS!i) rE— K 

; ,[0100] #J»«Oft»*j*»4a*#A6 • 

- n. fcixtf. BRAKES— K©*C*^*5S^-r* 
:9)TBft:<. DECELt-KfeWBRAKE^-K 

cd i ^-rticom-^-c i: %^ u t t> £ < d e c 

E L ^E— K*5<kU:B R A K E =€— KW^tl-iptlX^S: 

[o i o i] *Jg<Djgsg4. iirtrotasio 

4tCf^AT^^ (B*-&T) €Rtt. SlOrtOXf 
7^S 6 Sro^OJC^gitB^fflSX^^^IIfT 
BRAKES- KtC<c-3fc«*tC/&K«»**-r*- 

..[oio 2] coo^fe. a*sso5«W3Srtetta*#^.' 

BRAKE*— l<0*»=«*rt*t*A*OT»4 
fj:<, DECELt-^i^BRAKEt-FCfe^ 
TmC^P^m-tLXh^K. DEC EL*— K-fe<tt^ 



b r ake^- F<D-zn?tir&mfi®z$zz.-<:b£ 

[0 10 3] 

»Sg»3¥a<!:. i*a«*J:t«i*««CS^»T 
5feff*J05MI[*flWr**fi*lnaME«dl¥a4:. 

t>T. *fT*C^«««tttt* ! l ! iJ«T*«Rtttt ! M3fe 
^S<h*»*fc©-r. 5feff*fflyu-*«kf^J:t«(l» 
S*BflMH>r*lK:fiHT5«38?Jflett OBBMt) #R 

[0 10 4] C©38W©M*a2C«tntt. If* 

i©flBTattr* < ^#4»ft<NR©S/N«|BUBiC« 
■©MffK:«tJi»T. i*#ftfr#lc«£Lfc^fc©© 

a«©(r»rncfiHi"*««5iigtt*«5B* 

[0105] Sfc. r©fgW©SS*S3lC«fctlH.' 

gut:*.*?. ftMmm^fttt. 2**i?;c£fi&T 

2 ^Hft©tt««©«©iEft 6n«t-«MfiF9n£#ft 
t. »^©«H-©iEft& ! l'J)&r«fflfr«F^«J6^ja! 

2*H»©flgi«©iEll6fl«T*«8iJSW9F^WS 

^Rt. suns©*-. wh\ *i-i*J:i««na©iwc 

*^»T. a*tftfT*t©«ifi*»*flfiTa«Eifi« 
5feH«ffi*W^-r««fc5tcLfc©^ 5tfT*©yu- 

*^«*ttT5fefT*t©»w®i*ajEce»Biarajte 



[0 10 6] d©38W©»*B4K:J:n«. IS* 

2*H*©*««©<*©Bf«ttK:»i-a*^tfl3rr* 
«w»^fl«¥»4:. tttta©«fr©Bfffi«c*rr**/jv 
tw«r*«H-»*fl«*at, &^©i»i#©Rif^fii 
. i^*^attr**itnW»i«i. 2^hsc 

• ©!pj8'jsc©Bf3£ffiic»-rs*/h*!p]jrr-5*ijgi]a^#*i] 
jg^at. &«!»©*&. «H\ ^i6i*«fctpp]sijs©ff^ 

■T*«R««*«jrr*J:5CLfc©-C. Jfcfr»©:/U. 

<. JSV^«ttT5feff*«i:©*raSI«*3iiElCgi!iW8i! 
^T^C«MrJtMm<WM«<&«i«SUIU(ft«. 

[0 10 7] C©38W©l»*K5«C±*l(i. It* 

9l*»^gl*^4*T©^Tn*^C*5^T. a*©7v 

5feff*©^"u-^ai^j;(^fl5t»i*s«©i;i-rncs" 

r A*«»EUfc«£4:m«©:/ 
WtMS«ttTr5feff*i©*ME 

[0108] St. c©few©ai*a6c«kn«. n* 
. « i *»eis*^4 s-e©t»Tn^tc*3t»T, @*©7i7 

■: f '^Dy.h;U#4ffil!il,TS*©X>v>ai**iHWr'5 

-"•~r ©-c. 5feff*©yu-*»f^«tw«v>a^as©i»r 

• [0 10 9] £fc. ^©«^©S*^7C«tn«/ffl!* 

• -rsssfs^atsisttfc©!?! 5feff*©ri>-*# 
f^*j±rai»&*att©^micBH-r««56?ri6tt*« 



[0 110] H«D5WI©»#B8K:J:ntt. It* 

3Si*^if*3B6ST<75^-rnd^z*5ViT. &mz&m 

[Olll] Sfc, d©5!K©i**^9CJ:tl«, it* 

«i7i^i»#«6*T©t»-rn*-»jc*^T. a#tc*s« 

[0 112] i=fc. d05EW«)l»«5ll OCfctttf. If 

*£fT^8i£. «si,T8dre*e*fefTi0W(aiE#R 

efcOHflttcS^T, S**«5feff *C«§S 
©*R©2JfcWiC**MET* 2#*l£5S:#lfifc¥R<i:, 



ffttS^r*. 'SSS«IB«J6*aK:J:D*lJ6Sti*«» 
ttSWJSU SMMattBft^RO. RRtt»*cW«S 

[0M3] sfc. ^offnoHMBK i i c«tn«. is 

MW¥R£. 7'U-*«M»^R*"iBMrr*fc*©a«i* 

a«*R£r*B««aaER5t#Ri:*fliA. "£Rtt» 
Rsrr*fc»o<E«aaHB»E^Rt. &&©«y)£j£gE© 

<t. a#^s. «»aK*J:t8tefT«naueic*-2v» 

T; 0he«IHrtO!)5lgff*3feff®it«W-r**ff*3feff 

" ^»*»©*>N«lliei*** 5*» Ui&RjTt* Jt«6© 
r.; R/h*B3EJ8R^#R t. C ; 8Sc© a **ff SE«t©^n^ 

2 5fc3F*5£**l*T* 2 3fc5F*S*IR*R£. 

ftRcwrs^/htfljrrswfrw^wfi^Ri:. 

- ^R<h, 2 5kHft©«M*OBf«RK:«-r **'h*W« 

ftC#t -5 a * £ 5fefT* t ©SBfitt»*««r «i*ifitt 
IRfJft^R £ '«iS«W«6*R C «t 0 $ tl 
««ROlKiERtto«n«nR:MLT. 2ft -5 

fe^«»^*«J^b» B«l«SftR5t#Rtt. MWU* 

«^ $ wtmmsi<D o t> <Dm±m & a &mms. llx. 



[02] C©SBW©f«iW»»lK:«fc*2&MS:C£ 

[03] C©56W©Safi©*ttlK:«fc*«»t-Hfl 
©7n— ^v-KT**. 

[04] H3rt©^*jBa»f^e*ffWca«-r7o- 

[05] 0 3rt©$tefr*7 ; -*4fflStMe*£#WI::* 

[06] 03 rt«>mrc- KWjBfiaiwps 

[07] 06rt©jt^tta&PJ5£jag«if^**#w^^ 

[08] H3A©S«ttadlA9M^«;JI#niC^-r 



[09] w©36M©*«©»ffllC±*C«8«x- 

[0io] ■3McD(UAflsnffejifme«r7D 
i o i i/— tf \r-y immm ,102 mm±> 

■!*■ (S*aKttffi^S) . 10 3 a>hn-;io.-y 
K 104 mv. 105 A-fFnrL-yK 10 

6 xoywjfai-i', ap fcftmmmm. 

As (g^Mg. CA CB C 

D £fr»fr. Dp Jl6ff»*-e©Bi. L jfeff*fi[ 
B (WOBI) . V r fitt&ft. V s S 
3 5fcfT*x-*£fflSI-f57.x-;/7\ S4 
KSflfitS^f^y. S5 g&1&&&WtZ*TV 
7". S 1 1 ftfrWMSSWT-SXT-yT*. S 1 3 

fiwaaeftswrs^r-yT*. s 1 5 ^nwimatt: 
mn-rzzTvf. S2i. S23 mtxat&wott 

«f*;7*. S22. S24. S55 
•TSX^yy. S25. S27. S29. S31 
*-K*S»rr**T'y7\ S42~S48 2#FR? 
5S**Mrr*Xxy7\ S4 9 «ifittffl£Rrr*X 
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